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□ 



No international preliminary examination fee paid to USPTO (37 CFR 1.482) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application 

Petrus Comelis Jozef BEENTJES 

Serial No.: U.S. National Phase of Int'l Apphi. No. 

PCT/NL98/00051, filed January 23, 1998 

Filed: July 15, 1999 

For: METHOD AND APPARATUS FOR STRIP-COATING A METALLIC STRIP-SHAPED 
SUBSTRATE WITH A PLASTIC BAND AND STRIP THUS OBTAINED 

PRELIMINARY AMENDMENT 

Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

The application as filed includes amendments made during the International Stage. Thus, 
prior to the calculation of the fihng fee, please amend the above-identified application, by fiirther 
amending the claims amended during the International Stage, as follows: 
IN THE CLAIMS 

Please amend the following claims. 

Claim 2, line 1 , change "characterised in that" to -wherein--. 

Claim 4, line 1, change "characterised in that" to -wherein--. 

Claim 5, line 1 , change "Clauns 3 or 4, characterised in that" to -Claim 3, wherein-. 

Please add new Claim 14 as follows. 

-14. Apparatus in accordance with Claim 4, wherein the means of conveying substrate, 
the contact roll, the means of casting, the cooling roll and the means of feeding and guiding are 



essentially duplicated, one set on each side of where the substrate is situated during operation for 
simultaneously two-sided coating the substrate.- 

REMARKS 

Claims 1-5 were previously amended in the International Preliminary Examination Report 
(IPER). The claims have been amended to delete the multiple dependent claim status. Early and 
favorable consideration of this apphcation is respectfully requested. 



Respectfully submitted, 
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STEVENS DAVIS MILLER & MOSHER, L.L.P. 
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METHOD AND APPAIUTtTS FOR SraiP-COATmo A METALLIC STOIP- 
SHAPED SUBSTKAIE WnH A PLASTIC STRIP AND SIBIP THnS 



OBTAINED 



The mvention relates to a method for strip-coating a n^etdlic strip-shaped subst^te 
with a thin strip of plastic, an ^axatu. for carryi,,g out the method as weE as to the 
coated strip obtained with the method- 

Here .t least two rmi,^ fe,,^ mamifactming a coated product 
compri^g a „«al end a pla«ic layer adhetutg to namely fflm.la.^,3ati,^ 

and extrusion-coating. 

In the case of fiUn-Iannnatbg. a finished plastic film is xn^Ued and applied onto 
the metaJ sub$trate, as disclosed in e.g. WO 93/24324. 

In tlie case of extmsion^oating a sheet of plastic is appUed onto the metal substrate 
directly or virtually dir^tly from an extruder, a. disclosed in e.g. EP 0 067 060 Al . 

m the case of the first method a roll of finished fihn is taken as starting material, A 

problem in makingaroll of fihn is «,lling it up. The fihn tends to stick to itself 
windings chng to each otixer. Because in its rolled up state the fihn shrinks somewhat, the 
roll has to be rolled up loosely to enable it to be unrolled once again in a controlled way. 
Inevitable sti^sses in the film then easily cause edge build-up. the roU becomes unround, 
and the fihn displays spacing trades when being unrolled. Among other things this makes 
th. fihn inc^able of being unrolled without difBculiy at a sufficiently high speed, if this 
does succeed then there remain, the problem that at higher rolling off speeds electrostatic 
discharge symptoms need to be reckoned with. To avoid such difficulties additives are 
added to for example household foils; in ti.e case of fihn-kTx«x.ation this solution offers 
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no remedy because the additives imacc^ptably reduce the capacity to adhere to the metal 
substrate. 

On the face of it ejctrusioti-coaxing would therefore seem an interesting altemativcj 
and 50 it is for a small number of applications, namely those whereby the plastic involved 
has the correct adhesion properties in molten state. When this is no longer the case, or not 
adequately so, and molecules need to be incorporated in the plastic to migrate to the 
surface in order to accomplish adhesion^ in the case of extrusion-coating the problems 
occur, at least where a high coatii^ speed is desired. This is because adhesion groups only 
migrate fast enough^ i.e. within tenths of a second, if a sufficiently high temperature can 
be maintained during the coating. This is only possible when coating onto one side of the 
substrate. The required high temperature then also makes it impossible subsequently to 
coat the other side because the previously applied coating becomes unacceptably damaged 
on the second e?qposure to the high temperature. Even non-subseqiaent but simultaneous 
two-sided extrusion-coating is no solution because in the case of extrusion-coating the 
slightest deviation in substrate thickness and the shghtest disturbance in the process 
would caiise unstable process operation and consequently coating differences and 
inhomogeneities on each side. 

The problems surrounding the procedures outlined are resolved or at least largely 
reduced if worked in accordance with the invention. 

The metiiod in accordance with tbe invention is characterised in that it comprises in 
combination the stages 

(i) in-situ casting of a plastic strip ; 

(ii) leading the plastic strip around a preferably internally water-cooled cooling roll; 

(iii) leading away the plastic strip until the plastic strip production is underway and 
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stabilised; 

(iv) bringing the plastic strip and the substtate up to speed and heating the substrate to a 
temperature of the substrate close to or above the softeiriug temperature of the part 
of the plastic strip facing the substrate; 

(v) pressing the plastic strip onto the substrate and wherQ applicable breaking off the 
plastic strip and stopping it being led away, while the subslrate and the cooling roll 
are connected by the plastic strip; 

(vi) coating the substrate with the plastic strip at high ^eed 

This achieves the effect of enabling a considerably thinner plastic layer to be 
applied onto the metal strip m a controlled and economically viable manner. 

It is remariced that US 5,407,702 discloses a method for coating a metal strip with a 
polymer extrudate which extmdate after extrusion is firstly brought into contact with a 
surface having a temperature which will promote sticking or clingbig of the extrudate 
theo^eto. A typical temperature for this purpose is said to be in the range of about 120 ""C to 
180 ^C. 

The invention is also embodied in an apparatus for the continuous strip-coating of a 

metal substrate with a layer of plastic. 

Finally the invention is further embodied in a strip-coated packagii^ steel 

The invention will now be further illustrated by reference to the drawing 

conaprising Figures 1, 2 and 3 each of which show a possible line drawing for coating in 

accordance with the invention, and several non-limitative examples with references to the 

Figures, 

An ECCS substrate (1) (also known as TFS) with a thickness of 0.20 nun. This 
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substrate is heated to a temperature of 230 °C by means of healing (2), for example 
comprising heated guide rolls and/or on the basis of inductioa, hot air or otherv^ise, A 
plastic strip (3) such as a PET plastic strip is produced by applying on each side of 
substrate (1) molten PET via nozzle (4)^ (4a) on an internally water-cooled guide roll (5)> 
(5a). The cooled PET strip (3) is then convej^ed to the rubber coated contact roll (6). As it 
travels it is possible to monitor the thickness, colour and strip tension and to trim to the 
correct width. The thickness of the two strips (3) is between 3 and 100 iim. Prior to 
commencement of coating the cootact roDs (6) do not touch substrate (1), and the two 
strips are conveyed off, for example rolled up on winders (7). 

In order to begin coating, contact rolls (6) are closed, i.e. moved towards substrate 

PET strips (3) adhere to substrate (1) and ahnost simultaneously the pieces of strip 
(3) between contact roll (6) and winder (7) are cut through. The rubber of rolls (6) is 
cooled externally, for example by metal cooling roll (8), or by an air-blade on the rubber 
surface. The coated strip is then subjected to a brief extra heat treatment to 260 *C in 
order to optimise adhesion. A good product resxilts, particularly suitable for example for 
the covera of three-piece cans. 

As in Example 1 but now on the one side of substrate (1) the plastic flowing from 
nozzle (4a) is a two-layer polypropylene^ whereby one of the layers, the adhesion layer* is 
maleic acid anhydride modified polypropylene; on the other side of the substrate a PET 
strip is manufactured and suppHed via nozzle (4) and cooling roll (5), In this case the 
preheating temperature of substrate (1) is 200 ''C. The thickness of the two strips is 
between 3 and 100 ^m- During the initial contact of the two-layer strip witfi the substrate 



at 200 a temperature above the melting temperature of polypropylene, there is already 
some adhesion onto substrate (1), while the polypropylene top layer neither sticks to or is 
damaged by the rubber of contact roil (6) that has a temperature of approx. 90 ""C This 
adhesion to substrate (1) attains its maximiim after approx. 1 second. The coated strip is 
then subjected to a brief extra heat treatment, for example to 260 "^C, in order to optimise 
the adhesion of both PET and modified PP. A product results, for example particularly 
suitable for beer bottle crown closures. 
Example 3 

As in example 1 but now both plastic strips are two-layer polypropylene. Substrate 
(1) is 0.10 rmn thick ECCS and is heated to a temperature of 230 "^C, Now a product 
results -with a PP layer on both sides. The higher temiperature than in example 2 is 
necessary because of the low heat content of thin substrate. The product is particularly 
suitable for example for animal food packaging. 

Figures 1, 2 and 3 show different line drawings in accordaace with tlie invention of 
coaling a metal substrate with an in-line manufactured plastic strip. Fig. 2 shows a 
vacuum chamber (20), an electrostatic edge liraiter (9), an air-blade (10) for coolingj a 
thickness gauge (11), an edging knife (12), a cutting waste extractor installation (13), a 
temperature gauge (14) and a furnace (15) for heating the coated strip. 

It is possible to stretch the plastic strip at a temperature above the glass transition 
temperature and below the sojftening temperature of the plastic; in the case of uni-axial 
stretching an elongation of up to 400% is conceivable. If desired it is possible to provide 
the plastic strip with openings. 

To the expert it will be clear that the invention can be applied for single-side or 
two-side coating of a metallic substrate with on each side die same plastic, or a different 
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plastic for example PET or polypropylene or oa one side polypropylexie and on the other 
side PET. 
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CLAIMS 

Method for strip-coating a metallic strip-shaped siabstrate with a strip of plastic 
comprisiiig the succesive stages 

(i) in-situ casting of a plastic strip; 

(ii) leading the plastic strip around a preferably intemaHy water-cooled cooling 
roll; 

(iii) leading away the plastic strip between an opened contact roll and the substrate 
until the plastic strip production is underway and stabihsed; 

(iv) bringing the plastic strip and the substrate up to speed and heating the 
substrate to a temperature of the substrate close to or above the softening 
temperature of the part of the plastic strip facing the substrate; 

(v) pressing the plastic strip onto Ae substrate by closing the contact roll and 
where applicable breakmg off the plastic strip and stopping it being led a^ay, 
while the substrate and the cooling roll are connected by the plastic strip; 

(vi) coating the substrate with the plastic strip at high speed; 

while perfomnng on the plastic strip as it travels bet^^-een cooling roll and contact 
roll at least one of monitoring its thickness, monitoring its colour, monitoring strip 
tension and trimming its width. 

Method in accordance with Claim 1, characterised in that after the plastic strip has 
been applied an extra heat treatment stage follows in order to improve adhesion. 

Apparatus for strip-coating a metallic strip-shaped substrate A^lth a strip of plastic 
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in accordance wifihi claim 1, comprising in conxbination: 
means of conveybg the metal substrate; 

- a contact roll for pressing the plastic snip onto The substrate; 
means of casting for casting the plastic; 

a cooling roU for Gie formation of a plastic stiip; 

- means of feeding and guiding for bringing the plastic strip to the substrate via 
the contact roll; 

whei-ein the contact roll is movable to a £ist position apart torn the substrate 
wherein it is suitably airanged to coK)perate with a means of conveying off the 
plastic strip and to a second position relative to the substrate wherein it is suitable to 
press the plastic strip onto the substrate. 



IS 



Apparatus in accordance with Claim 3. characterised in that the contact roll 
nibber at least on a surface with which it comes into contact with the plastic strip. 



Apparatus in accordance with Claims 3 or 4, characterised in that the means of 
conveying substrate, the contact roll, the means of casting, the cooling roll and the 
means of feeding and guiding are essentially dupUcated, one set on each side of 
where the substrate is situated during operation for simultaneously two-sided 
coating the substrate. 
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